Five recombinant simian immunodeficiency virus pseudotypes lead to exclusive transduction of retinal pigmented epithelium in rat.
The purpose of our study was to evaluate lentiviral vector-mediated rat retinal transduction using simian immunodeficiency virus (SIV) pseudotyped with envelope proteins from vesicular stomatitis virus G glycoprotein (VSV-G), Mokola virus G protein (MK-G), amphotropic murine leukemia virus envelope (4070A-Env), influenza A virus hemagglutinin (HA), lymphocytic choriomeningitis virus G protein (LCMV-G), and RD114 retrovirus envelope (RD114-Env). The six pseudotyped lentivirus vectors carried CMV-driven green fluorescent protein (GFP) or beta-galactosidase (beta-gal) reporter genes. Intravitreal and subretinal injections of each pseudotyped recombinant SIV were performed in cohorts of Wistar rats. Our results showed that no transgene expression was detected after intravitreal injection of each pseudotyped SIV vector. Also, no transduction could be detected following subretinal injection of RD114 pseudotyped SIV vectors. However, selective transduction of retinal pigment epithelium (RPE) cells was repeatedly obtained after subretinal delivery of VSV-G, MK-G, 4070A-Env, HA, and LCMV-G pseudotyped SIV. GFP expression was maximum as soon as 4 days postadministration for VSV-G, MK-G, 4070A-Env, and HA pseudotypes, with no evidence of pseudotransduction for VSV-G. Maximum transgene expression was observed 3 weeks postinjection for LCMV-6. Importantly, HA and VSV-G pseudotyped SIV lead to such a high level of transgene expression that GFP-related toxicity occurred. Therefore, when a high level of GFP synthesis is achieved, replacement of enhanced GFP (egfp, Aequorea victoria) by a low-toxicity GFP (Renilla reniformis) cDNA is necessary to allow long-term expression.